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STATEMENT ON DOCUMENT PURPOSE  
 
The purpose of this document is to make the case for investing in the 2017-2022 portfolio of 
CGIAR Research Programs, due to be launched in January 2017. This June 7 version is based 
on the CRP2 Full proposals submitted in March 2016 and will need to be updated as these 
proposals are revised and finalized. It is realized that as the first chapters of the document 
were developed before the full proposals were submitted, and the later chapters are based 
on the full proposals as submitted, there is some duplication between chapters and the 
document could be edited further for internal consistency. 
 
The document articulates the rationale for the investment, i.e. harnessing agri-food research 
for development and deliver on the outcomes of the 2016-2030 CGIAR Strategy and Results 
Framework (chapter 1); the investment background, i.e. history and track record of the CRPs 
and why this is a new and improved version of the research programs (chapter 2); the 
investment portfolio and management strategy (chapter 3). Chapter 4 is a brief summary of 
the CRP2 portfolio, and chapter 5 analyses the proposed investments against both the CGIAR 
targets and the results framework presented in the CGIAR Strategy (SRF). 
 
Chapter 6 presents a short overview of disruptive technologies that have the potential to be 
transformative for agri-food system research in the next 15-20 years. This chapter offers 
prospective investors the opportunity to appreciate the CGIAR positioning ahead of the 
discovery curve. It is also an opportunity to showcase our scientific leadership and ability to 
anticipate which discoveries could be translated into bold investments with high return 
potential. 
 
The intended audience for the material in this document is potential investors in the next 
generation CRPs portfolio – though the document is an “internal “source document primarily 
– not intended to be mailed out on first contact.  
 
This document is a sales pitch and its content is intended to be delivered in person. Resource 
Mobilization and communication staff are likely to produce shorter / more focused versions 
to support specific audiences and purposes. In other words, this is intended as the 
foundation for other communications/resource mobilization products – such as a concise 
leaflet that could be handed out to potential investors, or a short video, to accompany the 
initial sales pitch. It is recommended that this longer document is circulated or shared with 
investors only after an initial in person meeting has occurred. 
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This document presents to existing and new donors and investors the rationale for investing in the 2017 
– 2022 portfolio of CGIAR research programs and supporting platforms  
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Executive Summary 
 
As it prepares to launch the next generation of its research programs, CGIAR is at the center 
of four great and simultaneous leaps forward in development: 
 
 An agricultural revolution not seen since 1970s 
 
 A second informational revolution with platforms for knowledge sharing reaching 
deep into our targeted countries and connecting all of our stakeholders 
 
 A corporate awareness, in the private and financial sectors, of the need for, and 
financial opportunity in, sustainable investment tools and supply chains 
 
 A new global development agenda with national commitments and 
indicators/targets, whose success will depend on research and connecting these 
different impact pathways 
 
Against this backdrop, the launch of the 2017-2022 CRPs and newly reformed CGIAR 
couldn’t be timelier. Successes and lessons learned have contributed to build a leaner, more 
focused, more integrated system, with an updated business model. CGIAR led the first 
agricultural revolution, and is uniquely positioned to lead the second revolution, a 
transformation of global agriculture for a new millennium. 
 
We are now ready to move full steam ahead to ensure that innovation and the 
advancement of agri-food science enables poor people, especially poor women, to increase 
agricultural productivity and resilience, share in economic growth and feed themselves and 
their families better, and manage natural resources in the face of climate change and other 
threats.  
 
Our 10,000-strong staff and world-class scientists are passionate about making a difference, 
and bring unparalleled international expertise when coupled with national and local 
experience to address global issues. CGIAR has the largest research communication network 
in the world. There is no other agri-food research entity that is more connected and aligned 
with the international development agenda, governments, civil society and communities at 
the global, national, subnational and local levels than CGIAR – or one that can make more of 
a difference to the lives of the planet’s most vulnerable people. 
 
We believe that by increasing investments in research on agri-food systems for 
development we can achieve healthy diets from sustainable food systems for all. The 2017-
2022 CGIAR Research Programs portfolio, with its higher than ever potential for returns, 
represents a unique opportunity to make a giant step toward the solution of one humanity’s 
greatest challenges of our era. We are proud to present you with its compelling investment 
case. 
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1. Investment Rationale: Harnessing agricultural research for 
development 
 
21st century development challenges and the role of agri-food systems 
 
Over a billion people live on less than US$ 1.25 per day and more than 800 million are 
acutely or chronically undernourished. The number of people suffering from micronutrient 
deficiency or ‘hidden hunger’ is even greater, around 2 billion. Yet, more than 30% of food 
production globally is wasted at various points in the supply chain post-harvest, and in 
developing countries, similar percentages are lost pre-harvest to abiotic and biotic stress. At 
the same time, unhealthy diets have overtaken smoking as the most important cause of 
death, as some 2 billion people are overweight or obese. 
 
Women remain particularly disadvantaged, lacking equal access to productive resources and 
providing much of the labor for agriculture without fully sharing in its financial returns.  
 
Meanwhile, threats to the natural resource base needed for future food production are 
rising steadily. An estimated 3.5 billion hectares of degraded land now lie unproductive due 
to overexploitation. Unsustainable water use threatens 40% of the world’s grain production. 
The number of people affected by drought or floods each year has risen to 150 million. 
Between 1980 and 2008, climate change brought about global yield declines of 3.8% for 
maize and 5.5% for wheat1. Collectively, agriculture and food systems contribute up to 29%2 
of global greenhouse gas emissions.  
 
Rising and volatile food prices and increased competition for scarce water, land and energy 
resources, severely threaten the livelihood of the world’s poor and hungry, and the impact 
of climate change will exacerbate these threats in the coming decades. In this context, agri-
food systems in the developing world face unprecedented challenges, but also exciting 
opportunities. Rapid developments in agricultural, biological and data science – 
underpinned by research advances in both the public and private sector – are opening up 
radical new opportunities to improve the productivity, resilience and resource-use efficiency 
of farming systems. In such a dynamic landscape, these opportunities are buttressed by the 
improved understanding of the needs of smallholder farmers and, most importantly, what 
influences their uptake of new agricultural knowledge and practices.  
 
Pursuing these approaches provides the means to tackle previously intractable problems 
and to generate interesting investment opportunities. Food availability alone – both 
increasing production and reducing losses – needs to expand by 60% globally - and up to 
100% in developing countries - in order to feed the predicted global population of 9 billion 
people by 2050. Additionally, new technologies, market opportunities and entrepreneurship 
                                                          
1 Relative to a counterfactual without climatic trends, Lobell et al., 2011 
2 Vermeulen et al., 2012. 
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provide the potential to create employment for some of the 60% of African youth for whom 
the agri-food system, on farms or in the food value chain, is the most realistic option.  
 
Dollar for dollar, CGIAR research has proved far more cost-effective than infrastructure 
investment for boosting food supply and economic growth, with every dollar invested 
yielding US$173 worth of benefits: 
 
 Benefits of CGIAR wheat research range from US$2.8 billion to US$3.8 billion a 
year, a high return for annual public funding of only US$30 million 
 In Africa, drought-tolerant maize has created benefits estimated at US$1.5 billion 
a year 
 Improved rice varieties enabled farmers in three Southeast Asian countries to 
harvest an extra US$1.5 billion worth of rice over 20 years with a benefit-cost 
ratio of 22 
 Biological control of two devastating cassava pests averted a food security crisis 
in Africa and produced enormous economic returns, totaling US$9 billion, equal 
to the cost of CGIAR entire expenditure on research for Africa since its inception. 
 
Increased investments in agri-food research can accelerate innovation and harness new 
opportunities to address development challenges and provide the radical transformation so 
urgently needed.  
 
Redefining how CGIAR does business 
The potential for impact of increased investment in agri-food research stems from 
agriculture’s role at the nexus of critical developmental issues, including health, energy and 
water. New global initiatives, new knowledge and understanding of agriculture and its 
contributions to other sectors, and most importantly new scientific tools and new 
partnerships make the present an exciting time to invest in CGIAR. 
 
Strengthening systems-approaches to the sustainable intensification of agriculture  
Approaches to science are changing. Complex systems-based approaches are resulting in 
new research frameworks that integrate actions from different disciplines and with non-
research partners. There are opportunities to make use of naturally occurring plant and 
animal diversity to refocus food production on the twin aims of increasing yields and the 
ecosystem services provided by agriculture, building prosperity and resilience. This will be 
facilitated by rethinking agricultural research for development (AR4D) to employ a whole-
system approach, integrating the biophysical functions of the agro-ecosystems with the 
healthy ecological functions and biophysical processes of the landscapes, catchments and 
regional basins. Such a paradigm shift will be facilitated within a social-ecological framework 
of systems thinking and analysis for policy, implementation and on-the-ground action. 
 
                                                          
3 An aggregate ex-post benefit cost ratio of all CGIAR research investment of 17.26. Renkow et al., 2010. 
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Embracing the new technology and knowledge revolution 
In recent years, huge advances in the basic sciences underpinning agriculture – combining 
biological, environmental, physical, informatics and social sciences – are driving 
transformational developments in agricultural science, technology and on-farm practices. By 
2020, the genomes of all the major commodities under research by CGIAR will have been 
sequenced. These significant advances have the potential to improve yields, climate 
resilience, and the nutritional quality of crop, livestock and fish species, and the 
performance of related food systems, while simultaneously reducing environmental impact. 
 
Growing markets and the rise of bio-economy 
Rising demand for food, feed, fiber and fuel by a growing and more prosperous global 
population, in the context of increasing urbanization and globalization, has brought new 
market opportunities. Satisfying these markets will require enhanced agri-food system 
performance, particularly from sectors of the rural population. And the promise of increased 
prosperity for women will ultimately rely on full and fair access to well-adapted, science-
based agricultural practices and technologies.  
 
Growing demand for more nutritious, varied and processed food from Africa’s urban 
population provides a ready, yet untapped market. Furthermore, Africa’s labor force is 
expected to be 1 billion strong by 2040, making it the largest and youngest worldwide. 
Creating and stimulating rural and food sector entrepreneurship is a major opportunity. 
Non-food markets also present emerging opportunities as agriculture is used to add value to 
a host of biological products, processes and services; contributing socioeconomic benefits to 
the so-called bio-economy.  
 
Reducing food waste 
Reducing food waste through better technology and processes represents an important 
opportunity to strengthen food security with reduced environmental impact. While lower 
food waste will enhance food availability and affordability globally, the effect will be greater 
in developing countries, where food safety and nutritional content will also benefit.  
 
Leveraging research and development investment momentum 
There are significant increases in investment in agricultural research for development (R4D) 
and production globally, with many public and private investments taking strategic 
approaches to their agricultural research systems, focusing on applied research, and 
becoming more international in their partnerships and outlooks. This creates opportunities 
for the best agricultural researchers to capture new discoveries in the various sciences 
related to agriculture and translate them into impact on a global scale. For example, 
nutrition and food security is an emerging area of investment within agriculture 
development worth nearly $12 billion per year4. In addition, major new initiatives for 
climate change are attracting significant global attention and funding. 
 
                                                          
4 2010 data. Aid for Food and Nutrition Security, OECD, July 2012. 
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Mining the potential of big data and informatics 
Enormous amounts of data are being rapidly generated in agri-food systems, from the lab to 
the field to the retailer, generating opportunities to drive innovation at various points in the 
value chain. Using high throughput methodologies and systems-based approaches these 
data can be expertly pooled, structured and mined to tackle complex research questions 
and identify new areas for research, development and innovation. Better models and data 
are crucial for developing solutions that will help increase productivity, enhance nutrition, 
increase resilience to the effects of climate change, and preserve/enhance natural capital. 
 
The design of the 2017-2022 portfolio of CGIAR Research Programs takes advantage of the 
transformative potential of these opportunities, and deploys effectively the composite array 
of tools and solutions necessary to tackle the intricate issues at stake.  
 
The portfolio represents therefore a unique opportunity to invest for impact that will make 
a difference in the lives of millions of the world’s most vulnerable people. 
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2. CGIAR’s Investment Framework 
 
The scope of potential research to seize the opportunities described above is enormous.  
 
CGIAR’s 2016 – 2030 Strategy and Results Framework identifies the research priorities of 
the system where CGIAR has a comparative advantage to delivery maximum and societal 
impact from its investments, including genetic improvement of crops, livestock, fish and 
trees; human nutrition and health; and climate smart agriculture.  
 
The result of this prioritization process and design of a holistic portfolio of programs is that 
it maximizes the returns on research for development investments, aligned with the global 
ambition reflected in the United Nation’s Sustainable Development Goals (SDGs).  
 
Figure 1: CGIAR Strategic Goals (SLOs) alignment with the SDGs5 
 
 
 
Consistent with the longer-term time horizon of our collective research efforts, CGIAR 
articulates the Results Framework element of its Strategy in a hierarchy that delineates 
dependencies between System Level Outcomes (SLOs) that align with the SDGs, and 
Intermediate Development Outcomes (IDOs).  
 
CGIAR’s 2016 – 2030 Strategy and Results Framework delivers a clear shift from the ‘process 
and activities’ reporting framework that has characterized the performance evaluation of 
research for development investments in the last decade, to a strategic focus on ‘outcomes 
and impact’ –  and in turn delivers leading example of a holistic accountability framework in 
the broader research for development community. 
 
The CGIAR framework relies on results-based management to monitor progress towards 
outcomes, and establishes a mechanism to capture and use learnings to improve 
performance over time.  A result-based management approach means using an impact 
pathway (IP), built on a theory of change, emphasizing and visualizing the contribution of 
research outputs towards development outcomes, accompanied by a learning, monitoring 
and evaluation system (ME&L).
                                                          
5 Intermediate targets, to be achieved by 2022, have also been established to match the time horizon of 
the second generation CRPs portfolio. These are presented in chapter 4 below.  
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Figure 2: SRF System Level and Intermediate Development Outcomes 
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Figure 3: CGIAR’s theory of change framework  
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Throughout the investment period, the Strategy and Results Framework will be the primary 
tool used to prioritize resource allocation across the portfolio, assess performance, and 
correct course as necessary. 
 
The increased focus on delivering impact at scale is reflected also in the concentration of 
research in the geographies where the majority of the world’s poor and hungry live, and 
through alignment with national agricultural priorities in the countries where CGIAR works.  
 
Figure 4: Geographies targeted by CGIAR CRP2 proposals 
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How the 2017-2022 CRP portfolio advances CGIAR’s strategic goals  
Designed to make a meaningful contribution towards achieving the targets set by the CGIAR 
2016-2030 Strategy and Results Framework, the 2017- 2022 portfolio of next generation 
CRPs addresses the complexity of the issues at stake.  
 
The portfolio envisages a matrix of agri-food system programs interacting with global 
integrating programs that leverage the collective power of policies, institutions, and markets 
to assist in the alleviation of poverty. The overall efficiency of the programs – and of the 
portfolio as a whole – will be assisted by platforms which serve common needs, such as 
manage genebanks and exploit available genetic diversity; bring the best of global genetic 
technologies to bear in a concerted fashion across all of the CGIAR’s crops and livestock; and 
manage the immense amount of available global and program data now and in the future 
with the possibility of increasing the power of analyses and the production of new solutions.  
 
Platform and programmatic integration are designed to generate synergies and accelerate 
the rate of delivery of CGIAR and its partners’ outputs across the portfolio. This composite 
approach is important because, as learned through the experience of CGIAR’s research 
agenda, the lag-time between discovery and outcomes at scale can be considerable. Several 
of the outcomes achieved in from the first generation of research programs stemmed from 
earlier research (e.g. the dissemination of flood-tolerant or ‘scuba’ rice). Taking research 
forward in a collaborative and integrated fashion in the second phase will maintain the 
critical pipeline for research results. 
 
Generating lasting impact at scale by producing healthy diets for all from sustainable agri-
food systems, countering the effects of climate change, and combatting degradation of 
agricultural landscapes and ecosystem services, requires integrated solutions and the ability 
to react rapidly and flexibly to changing circumstances and take advantage of new 
discoveries. 
 
Delivering on the Strategy and Results Framework outcomes requires adoption of approved 
practices at scale, which can only be achieved with attention to gender, youth and capacity 
development. These aspects serve as major lens for technology design and delivery and are 
integrated into the portfolio’s value chain programs and the systems flagship delivery. As 
critical milestones on the pathway to impact, the new portfolio:  
 
 Advocates for equitable access to resources, information and power in the agri-food 
systems for men and women to close the gender gap by 2030 
 Seeks to exploit the dynamism of agriculture and innovation to create income and 
jobs, particularly for the rural youth 
 Focuses on enhancing the capacity to innovate and further advance strategies for 
capacity development. 
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A cohesive programmatic portfolio of Research Programs aligned and focused on high-level 
strategic goals provides critical mass. It allows CGIAR to assume greater scientific risk for 
potentially greater returns that can contribute to the achievement of the SDGs in a way that 
individual projects rarely can. The programmatic structure of the portfolio promotes strong 
communities of practice to link to the best of world science and the ability to spread best 
practice within and outside CGIAR. 
 
Similarly, the renewed emphasis on scale as a condition to delivering on the Strategy and 
Results Framework outcomes is evident in the national level engagement strategy, 
supported operationally by site integration plans in key target countries. 
 
Box 1: Site Integration Plans 
While recent data6 show a growing disconnect between the geography of agricultural demand 
and the geography of agricultural research for development performance, the CGIAR system can 
boast a network of research Centers that operate where the need is greatest.  Importantly, in 
addition to undertaking its own research, CGIAR also carries out research at national 
experimental sites, and local territories and villages. It thus has the capacity to work at different 
scales, and to provide lessons and new advances from the very local to the global, and across 
many ecosystems.  
Previously, the individual CGIAR centers identified research sites that offered the greatest 
prospect of delivering on the CGIAR research program goals that they led.  Whilst these site 
continue to deliver meaningful results, it is accepted that the CGIAR system would have more 
impact and be more efficient if it worked, planned, coordinated and collaborated as an 
integrated system. A key dimension of this increased integration across the Centers and research 
programs will focus on improving coordination and collaboration within selected geographies, or 
‘site integration’. This will largely take place in key countries where CGIAR innovations are 
targeted to reach millions of people. Site integration is embraced as a way to achieve 
operational efficiencies and implement more effectively a systems approach to impact delivery. 
This integrated delivery approach is informed by national and regional consultations with the full 
range of CGIAR’s stakeholders and partners in the public and private sectors, thus ensuring that 
CGIAR’s research is aligned to and delivers on agendas of national governments and 
development partners within the overarching framework of the SDGs.  
 
Working closely with partners will be instrumental in harnessing the capacity of the 
portfolio to achieve its ambitious goals and to deliver on the Strategy and Results 
Framework. Moving forward, CGIAR will continue to collaborate with the world’s most 
advanced research institutes, national agricultural institutions, strategic public-private 
partnerships, and, increasingly, the private sector, to generate critical pre-competitive 
research, targeted at the long term and with a focus on translational science that connects 
discovery research to product development and reduction to practice. Discovery research 
supported by these partnerships has major translational applications that are of critical 
importance to the priorities identified by the SRF. At the same time, partnering with 
                                                          
6 Pardey, 2016. 
   Page 15 of 49 
governments, national research partners, non-governmental institutions and the private 
sector with support will ensure that research is up- and out-scaled, so that the SRF 
quantitative targets can be met.  
 
By providing a robust accountability framework with clear, measurable development 
targets, metrics and outcomes, and establishing the assessment criteria for resource 
allocation decisions, the SRF 2016-2030 provides a powerful basis to foster the development 
of new partnerships and funding opportunities. These in turn will strengthen the portfolio 
and enhance the volume and capacity of international effort towards the SRF outcomes. 
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3. Investment Background: History and evolution of CGIAR’s 
strategy and the role of Research Programs 
 
Introduction 
More than one-third of the 169 targets underlying the 17 SDGs relate to health, to food and 
to a sustainable planet. Providing a healthy diet for nine billion people from truly 
sustainable agri-food systems is going to be humanity’s greatest challenge in coming 
decades.  
 
Challenges of this scale demand comprehensive integrated solutions rather than a 
technology by technology approach. Changing agriculture and sustainable agri-food systems 
from being the problem to becoming the solution will require a massive overhaul of our 
agri-food systems—from the seeds and fertilizers we use, to the way we manage 
ecosystems, food processing, food safety and food marketing. More of the same type of 
research, focused on increasing productivity of staple cereals, will not alone provide the 
solution. Sustainability needs to be addressed just as seriously through ecosystem services 
and landscape based approaches to maintain and recover the resilience of climate-smart 
agro-ecosystems for future generations. 
 
Demonstrating its leadership and foresight, starting in 2008 CGIAR – the only worldwide 
partnership addressing agricultural research for development – embarked on a reform in 
order to harness the nearly 40 year old system to take on the development challenges of 
the 21st century, and move from a Center-based approach to a programmatic approach 
focused on producing development outcomes. The first generation of 16 CGIAR Research 
Programs, launched in 2011-12, represented the CGIAR first step in this new strategic 
direction to tackling the grand challenges related to agriculture and food security.  
 
As the first cycle of research programs comes to an end in 2016, CGIAR is excited to present 
the next generation, investment-ready research portfolio. Drawing largely from successes 
and lessons learned, the 2017-2022 next generational research programs will form a new 
coherent, integrated portfolio that delivers at scale on CGIAR’s strategy and generate value 
for investors who face the constant pressure of choosing where to put their money for 
maximum impact. Consistently, in this new portfolio of research programs there is a strong 
focus on “value for money”. Each program is required to specify its theory of change, the 
expected impact pathway, the outcomes it proposes to achieve that demonstrate its 
contribution towards impact, and at what cost. The dynamic assessment of value for money 
across the portfolio will support the allocation of resources to priority research areas. 
 
Key successes of the 2008 CGIAR reform  
In their first forty years, CGIAR’s 15 collaborative research centers had contributed to the 
Green Revolution crop-improvement technologies, and provided spectacular individual 
successes. For example, the development of a biological control method for cassava mealy 
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bug, which brought returns on investment that virtually validated the work of the whole 
CGIAR. Whilst such measures illustrated the rapid adoption of new innovation, the Centers 
focused on the development of global public goods – i.e. knowledge and techniques that 
had been road tested and made available to developing countries in a non-rivalrous 
manner. 
 
The reform initiated in 2008 sought to build upon CGIAR’s earlier achievements in staple 
crop productivity to fashion collaborative programs – the CGIAR Research Programs – to 
provide integrated solutions to the problems of poverty, food security and nutrition, more 
sustainable agriculture, and a restored environment.  
 
In this new vision, CGIAR was embedded in a global network of players with similarity of 
aims, so that consortia could be formed to generate agricultural research advances and 
translate results into development impact.  
 
Initially a large bundle of mainly separate activities, the CRPs progressively consolidated into 
more cohesive programs, with a clearer theory of change, and research priorities organized 
around a manageable number of strategically linked flagships.  
 
The benefits of a more rational structure that is strategy-led are as evident in the increased 
quality of the results generated as they are in the dramatic efficiency gains achieved 
through reduced duplications and enhanced stewardship. This organizational evolution is 
possibly one of the most important accomplishments of the set of first generation CRPs, and 
one that carries over to be capitalized upon in the new portfolio.  
 
For example, the Global Rice Science Partnership (GRiSP) united three separate programs on 
rice; Roots, Tubers and Bananas linked similar work in these commodities, if not for the first 
time, in a more collaborative and operational manner than ever before. Water, Land and 
Ecosystems sought to blend work in these environmental areas similarly.  
 
The new CRP for climate change (Climate Change, Agriculture and Food Security, CCAFS) was 
able to start quickly as it was already developed as a cross-system collaboration through a 
former “challenge” program. Forging new programs such Agriculture for Nutrition and 
Health (A4NH) to spearhead the CGIAR’s new major effort on nutrition (as opposed to the 
former direct food security goals of crop improvement) was a larger effort. By linking 
continuing work on bio-fortification to the analysis of (donor) program outcomes on 
nutrition and national level policy work being conducted at IFPRI, it succeeded in 
establishing a respected program that stands authoritatively at the nexus of agriculture and 
nutrition. 
 
Examples of high-impact CGIAR innovations from this first period of programmatic research 
include: 
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 Massive high-throughput sequencing of all 167,000 accessions in CGIAR’s maize 
and wheat genebanks targets breakthroughs in understanding genetic diversity 
at molecular level – paving the way to dramatically increase yields and prevent 
disease to crops and livestock 
 C4 Rice: targets introduction of more efficient photosynthesis in rice that would 
yield up to 50% more grain than current varieties, double water-use efficiency, 
and increase nitrogen-use efficiency by 30%  
 ‘Arab Spatial’ an open-source and open-access interactive mapping tool to 
compare and monitor indicators on food security, poverty, and development 
across the Middle East and North Africa 
 New high-yielding, and more nutritious – bio-fortified – varieties of foods such 
as maize, cassava, beans, pearl millet, rice and orange sweet potato. These are 
targeted to reach 50 million consumers by 2018 
 Wheat stem rust -Ug99- resistant varieties have been produced to head off 
disastrous effects on wheat harvest potentially affecting many millions of people. 
 Maize lethal necrosis resistant varieties developed to combat the rapidly 
spreading Maize Lethal Necrosis Disease (MLND)  
 Scuba rice, which can survive under flood water for two weeks, is protecting the 
harvests, incomes, and food security of more than 5 million farmers in Asia  
 Brachiaria forages with Biological Nitrification Inhibition capacity have reduced 
greenhouse gas emissions and improved nitrogen efficiency on 500 thousand 
hectares. 
 AFLASAFE, developed by CGIAR with USDA, reduces aflatoxin contamination in 
African farmers’ fields by up to 90%. The product has 4 atoxigenic strains of the 
fungus 
 Index-based crop and livestock drought insurance and seasonal weather 
forecasts, now benefit millions of poor rural households in Africa and Asia 
 
Applying Lessons Learned 
While past successes provide a strong base upon which to build, the new portfolio seeks to 
apply also the lessons that have emerged from the thorough evaluation of the original CRPs. 
 
The diversity and breadth of the first generation of programs was certainly one of the 
portfolio’s strengths, but the organic fashion in which they came into being ultimately 
hampered its ability to deliver on the full potential of programmatic synergies. Largely 
resulting from the aggregation of existing efforts, the portfolio strategy underpinning the 
first research programs was more akin to a sum of the parts of individual Centers’ strategies 
than a comprehensive, uncompromised vision of success focused on results. The first CGIAR 
SRF – approved in late 2011 – was nonetheless a breakthrough for CGIAR, in that it 
established the very first CGIAR system-wide strategy. However, it did not set any priorities 
or targets, and therefore failed to establish a solid accountability framework to measure 
progress and prioritize funding decisions. 
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CGIAR’s 2016-2030 Strategy and Results Framework addresses this issue head-on, and sets a 
leading example for the broader research for development community with a framework 
that relies on results-based management to evaluate performance and inform resource 
allocation across the portfolio. The new Strategy and Results Framework is also the tangible 
expression of CGIAR’ decisive shift towards an organizational culture that puts outcomes at 
the center of its work. 
 
The first portfolio included programs at different stages of development, which started on a 
staggered timeline. Additionally, the absence of a common proposal development guidance 
further constrained the comparability across programs, hindering a portfolio approach for 
the evaluation of the work of CGIAR as a whole. These original construct issues have been 
identified and effectively tackled. The 2017 – 2022 portfolio of CRP research programs have 
been designed for harmonized start, resource allocation and evaluation dates, to deliver a 
truly holistic portfolio approach, and therefore the strongest expression of comprehensive, 
integrated research portfolio that CGIAR can offer. 
 
Notwithstanding the valuable scientific results produced by the system programs, after 
about 3-5 years of operation it was apparent that harnessing their ability to act as game 
changers at sites across such broad agro-ecologies of research required a focus on delivery 
at scale, and the cross fertilization and sharing of contributions to national level targets, in 
line with the agenda of governments and policymakers and the SDGs aspirations. Also, the 
regional scale and coverage of systems programs was going to be costly to maintain. 
Establishing several platforms afresh across a large number of often cross-national and eco-
regional settings seemed to be beyond the research resources of CGIAR when the time to 
delivery of human welfare benefits was the desired outcome. Rethinking how to deliver 
development impacts at scale became therefore a key issue to address in the second 
generation CRPs portfolio.  
 
The solution adopted is to focus firstly on target countries where CGIAR has existing 
strengths, locating the effort within the national priorities and partnerships, and, secondly, 
to differentiate the roles of programs, giving different integrating programs the 
responsibility for guiding CGIAR efforts towards specific outcomes (e.g. nutritional 
improvement, climate smart agriculture, avoidance of environmental degradation or 
improved markets and institutions). The development of site integration plans in key 
countries where CGIAR innovations are expected to reach millions of people will bring 
together the work of Centers and CRPs, effectively implementing a systems approach to 
impact delivery, enhancing collaboration, and achieving operational efficiencies.  
 
The experience of the first CGIAR research programs has effectively demonstrated that 
through a collaborative programmatic approach, and placed in the appropriate global, 
multi-disciplinary context, agricultural research and development can effectively address 
complex issues of development. CGIAR has grown and developed the array and types of 
partnerships with which it interacts increasing the flow of information, enhancing capacities, 
and bringing many advanced institutes – with skills from molecular biology to gender 
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research – into the list of contributors to the development sphere. The CGIAR Centers have 
learned how to better implement collaborative arrangements and communities of practice, 
and the critical role of independent science panels to help guide the CRPs has been clarified 
and enhanced. New membership of these panels has increased the reach, knowledge and 
networking of the CGIAR. Critically, the unit of evaluation has moved from Centers to 
programs.  
 
Building on the progress and successes, CGIAR is ready to deliver the innovative and 
outcome-focused research programs that the complexity of the issues at stake demands. 
Our commitment is to dedicate to this effort the adequate amount of resources over the 
long-term, and consistently funding for the new programs will be put in place for the entire 
6-year period (2017-2022).  
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4. Investment Portfolio: The 2017-2022 CGIAR Research Programs  
 
Focusing on the 2022 interim goals  
CGIAR is the world’s leading publicly-funded partnership for research for development for 
sustainable agri-food systems in developing countries. No other research organization has 
the capacity – in terms of people, partners, and presence on the ground in over 60 countries 
– to work on breakthrough discovery research all the way to integrated delivery to millions 
of farmers. 
 
These attributes make CGIAR uniquely positioned to develop and deliver on a 
comprehensive portfolio that leverages its distinctive advantages. Building on these 
strengths, further bolstered by complementary strategic partnerships, CGIAR’s next 
generation 2017-2022 portfolio of research programs seeks to harness the massive 
opportunity that the acceleration and exploitation of the growing life sciences knowledge 
base can contribute to the solution of the global challenges facing the developing world.  
 
These challenges are complex and substantial, and cannot be solved through single 
technology solutions. Addressing them will require a systems approach and contributions 
from traditional agriculture sectors as well as from health and environmental sciences. 
Reconciling demand-led research with innovation, connecting discovery research to 
exploitation, and reduction to practice at scale, the 2017-2022 portfolio has the potential to 
deliver more than the sum of its parts and achieve the following CGIAR targets by 2022: 
 
 30 million fewer hungry people – at least 50% of whom are women 
 30 million fewer poor people – at least 50% of whom are women 
 55 million hectares less degraded land. 
 
CGIAR’s Comparative Advantage  
CGIAR research informs the global debate on sustainable agri-food systems, from gender 
issues to issues of food policy, food safety, and climate smart agriculture. Through high-level 
policy and advocacy work in global fora, including the United Nations General Assembly, and 
specialized multilateral and country-level channels CGIAR plays a critical convener and 
facilitator role as the agri-food research agendas of developed and developing countries 
converge in areas such as climate change and food safety, or for crops of common interest 
such as wheat and maize.  
 
 CGIAR is one of the founding institutions of GACSA, the Global Alliance on 
Climate Smart Agriculture, launched at United Nations General Assembly Climate 
Summit in 2014 and hosted by the Food and Agriculture Organization (FAO) 
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 CGIAR work on climate smart agriculture was instrumental to the inclusion of 
food security in the preamble of the Climate Agreement reached in Paris during 
the COP21 negotiations in December 2015. 
 
CGIAR holds in trust unique genetic resources for agriculturally significant species of central 
importance to advancing and sustaining productivity for the world’s smallholder farmers in 
the 21st century. These are held by 11 CGIAR Centers, and include over 738 thousand 
accessions. 
 
 CGIAR research and innovation produces public goods and its germplasm is freely 
available 
 As much as 92% of all material shared across borders within the multilateral 
system of the International Treaty on Plant Genetic Resources for Food and 
Agriculture comes from CGIAR genebanks 
 
CGIAR has a strong record of accomplishment in leading and conducting interdisciplinary 
research which combines biophysical and social sciences to combat poverty, hunger, and 
environmental degradation in developing countries. In areas such as plant breeding and 
genetics, crop, livestock and fish production natural resource management research and 
food policy, CGIAR’s accomplishments are world-class, and have been achieved also by 
strong partnerships with leading universities and research institutes across the globe. 
 
CGIAR is also emerging as a major influence in new research areas that cross-sectoral 
boundaries. For example on agriculture and climate change, nutrition and health, and data 
management: 
 
 CGIAR research contributed to the updated framework on planetary boundaries 
(including climate change) recently published on Science magazine7  
 Global Nutrition Report now published yearly, informed by the work of the 
CGIAR’s Agriculture for Nutrition and Health (A4NH) research program 
 CGIAR recognized as a major knowledge partner in EAT, a nutrition and health 
sector-led international initiative  
 
CGIAR brokers research and mobilizes expertise to accelerate innovation and achieve impact 
through long-term collaborative relationships with a wide array of partners, from national, 
regional and international policy makers, to researchers in advanced research institutes, 
developed and developing countries’ universities, national research institutes and extension 
systems, NGOs, farmers’ organizations, private companies.  
 
 ICRAF and the Water, Land and Ecosystems (WLE) research program have 
developed a partnership with a joint Danone-MARS impact investment fund that 
                                                          
7 Planetary boundaries: Guiding human development on a changing planet, Science, 13 February 2015.  
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has mobilized more than €150 million from large private investors to support 
family farming  
 The Climate Change, Agriculture and Food Security (CCAFS) research program is 
co-chairing one of the groups of the World Business Council for Sustainable 
Development (WBCSD)’s Low Carbon Technology Platform, to build up the 
metrics needed by the private sector (PepsiCo, Unilever, Monsanto, Olam, etc.) 
to ensure their climate-smart agriculture objective can be publicly reported 
 
 
Developing a portfolio approach8 
The second phase of CGIAR Research Programs (CRPs) for 2017-2022 marks an important 
milestone in agricultural research for sustainable development. The programs were 
designed through discussions involving the CGIAR Centers, Consortium Board/Office and 
Fund Council as well as close engagement with key partners and a broad group of 
stakeholders over a 15-month period starting in January 2015. A coherent portfolio of CGIAR 
Research Programs and Platforms was designed to address the strategy developed, The 
Strategic Results Framework (SRF). The Phase 2 research portfolio comprises eight Agri-food 
System Programs, four Global Integrating Programs and three platforms. The portfolio also 
includes active communities of practice dealing with gender, youth, capacity development, 
communications, and monitoring and evaluation. Overall, the 12 Phase-2 programs, 
encompassing 57 flagships, are more sharply focused, with clearer priorities, than the 15 
CRPs and 79 flagships of Phase 1.   
Based on guidance from the CGIAR Fund Council and Consortium Board, the portfolio aims 
to meet the following objectives: 
(a) Implement and communicate a more cohesive CGIAR research agenda that is well 
aligned with relevant Sustainable Development Goals (SDGs) and their targets, and 
consistent with the total core and uplift budget indicated by the Fund Council; 
(b) Help guide priority investments, particularly for W1&2 funding, during the first 6 
years of CGIAR´s Strategy and Results Framework 2016-2030 (SRF), through: 
a. Explicit prioritization within and between CRPs, with an appropriate balance 
between upstream science and downstream research for development, 
including research on scaling out new knowledge and technologies, 
b. Effective partnerships, including those at the national level (e.g., to achieve 
site integration); 
(c) Address multiple SDGs through working on the System Level Outcomes defined in 
the SRF of the CGIAR (enhance food and nutrition security and health, reduce 
poverty, and improve natural resources by supporting climate change adaptation 
and mitigation, addressing concerns related to gender and youth, and building 
capacities, policies and institutions). This will address major development challenges 
                                                          
8 Section based on the Portfolio document submitted by the CGIAR Centers to the CGIAR Fund Council 
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in an integrated way, delivering international public goods that enhance resilience 
and can be rapidly scaled up for development impact. 
a. Fostering resilient, carbon-neutral food systems, while addressing key issues 
in the sustainable management of natural resources,  
b. Including regional research focused on closing yield gaps and achieving 
sustainable intensification; 
(d) Pursue a forward-looking development approach that builds on CGIAR´s high-quality 
science by: 
a. Better managing the complexity involved in conducting high-quality science 
that contributes effectively to development, 
b. Stimulating innovation in areas for which CGIAR has a unique comparative 
advantage compared with other R&D organisations 
(e) Create synergy between the Agri-food System CRPs and Global Integrating CRPs , and 
their constituent flagships and clusters of activities through a comprehensive site 
integration approach 
(f) Better benchmark the CRPs on the basis of common performance metrics, with the 
aim of boosting impact and value for money 
(g) Promote more streamlined CRP governance and management, based on cross-
program mechanisms and lessons learned, and systems management approaches 
that are better focused and clearer prioritized 
Independent reviews of Phase 1 CRPs, while endorsing much of the current research 
agenda, have also identified areas that need strengthening, particularly in outcome delivery 
and tracking, gender, and transdisciplinary science (see Synthesis and reflections from five 
CRP Evaluations, IEA, March 2016) or improved consolidation and integration (Agrifood 
systems research). The Phase 2 CRPs will close the gaps in these areas, incorporating into 
their flagships key lessons learned from Phase 1. The Phase 2 research portfolio will also 
feature improved governance and management arrangements that, by reducing the 
transaction costs generated by inefficiencies and overlapping functions between systems 
entities and the management entities of CRPs and Platforms, allow more human and 
financial resources to be focused on research for development. As a result, the CRPs will be 
able to work more efficiently toward research objectives that are highly relevant to 
smallholder farmers and food consumers.  
About the New Research Portfolio 
The proposals for Phase 2 CRPs together comprise a coherent portfolio that addresses the 
issues and objectives identified in CGIAR’s Strategic Results Framework 2016-2030. Through 
site integration, the new CRPs have combined complementary programs on commodities 
and agri-food systems in specific regions, making possible significant improvements in both 
efficiency and the quality of research results. Instead of looking at the issues from a single 
crop or livestock/fish perspective a systems approach can be implemented. Incorporating 
recommendations from rigorous engagement with producers and government as well as 
civil society organizations around the world, the portfolio represents a holistic effort to put 
global agriculture on track to meet the SDGs. Program leaders have made sure that, in 
   Page 25 of 49 
consolidating their activity clusters and flagships, have maintained clear. and structured 
research objectives and have not raised transaction costs. 
The 12 CRPs and three platforms that make up the revised portfolio build on 50 years of 
CGIAR research and respond to demands from farmers, consumers and partners as well as 
insights from numerous foresight studies. All of the Agri-food System Programmes and 
Global Integrating Programmes will engage in both biophysical and socio-economic research 
for development. The combined inputs of the CRPs and platforms will deliver results 
informing the SDG processes at national and global scales. Our research will contribute to 
SDG achievements according to our System Results Framework that links directly to the 
SDG’s. 
Agri-Food System CRPs 
These programs will focus on major commodities that are globally important for meeting 
dietary needs (carbohydrates, proteins, micronutrients) in support of greater food and 
nutrition security and health. Researchers will pursue a dual approach, aimed at making the 
most productive crops more nutritious (both as food and feed) and the naturally nutritious 
ones more productive. The programs will also give increasing attention to companion 
perennial crops that provide fruit, fibre, bio-energy and oil. The geographical areas in which 
these programs will work (pursuing a systems approach that includes crops, livestock and 
agroforestry) align well with the major farming system domains of Africa, Asia and Latin 
America, as defined by the Food and Agriculture Organization of the United Nations (FAO).  
The Agri-food System CRPs are as follows: 
1. Dryland Cereals and Legumes (DCL) 
2. Fish (FISH) 
3. Forests, Trees and Agroforestry (FTA) 
4. Livestock (LIVESTOCK) 
5. Maize (MAIZE) 
6. Rice (RICE) 
7. Roots, Tubers and Bananas (RTB) 
8. Wheat (WHEAT) 
The agri-food systems often overlap in mixed and mosaic landscapes, requiring that these 
CRPs blend their efforts at the farm, regional and country level. To this end, common value 
chain methods will be used across the programs to better foster crop intensification and 
diversification. These CRPs have also made a concerted effort to set priorities jointly, with 
the aim of scaling out key findings more efficiently. 
The Agri-food System CRPs will build on valuable work undertaken by CGIAR´s Phase 1 
system programs. These aimed to enhance the livelihoods of smallholder farmers through 
sustainable improvement of total factor productivity, and also focused on identifying key 
drivers of sustainable intensification and diversification in smallholder systems. The new 
programs will work closely with one another to mainstream systems research centered on 
the delivery of outcomes with maximum potential to reduce poverty in rural households 
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and communities, strengthen food and nutrition security, and enhance environmental 
health. 
Global Integrating CRPs 
These CRPs will operate across multiple geographic areas, themes and commodities. They 
have been designed in such a way as to interact with one another and with the Agri-food 
System CRPs. 
The Global Integrating CRPs are as follows: 
1. Agriculture for Health and Nutrition (A4NH) 
2. Climate Change, Agriculture and Food Security (CCAFS) 
3. Policies, Institutions and Markets (PIM) 
4. Water, Land and Ecosystems (WLE) 
Working in major agro-ecological zones and taking into account rapid urbanization and 
other drivers of change, these cross-cutting programs will deliver solutions at the national 
level that can be scaled out to other countries and regions. These CRPs will also continue to 
work on key themes associated with natural resources management, climate adaptation, 
policy interventions and a greater focus on nutrition at selected locations in partnership 
with advanced research institutions to leverage the best science in addressing major 
development challenges. CGIAR´s Gender Community of Practice has been incorporated into 
PIM to heighten the importance of gender issues in the whole portfolio and ensure strong 
leadership from an experienced gender and agricultural research team.  Agri-food systems 
CRPs and Global Integrating CRPs will pursue a progressively increasing integration which 
implies alignment of approaches and a more consistent scaling out of results beyond 
individual CRPs.  A process of site integration by multiple CRPs has been initiated to facilitate 
a systems approach in addressing issues in the country or region of focus. First meetings 
have been held in 20 countries.        
CRP Support Platforms 
CGIAR’s collective work on unique genetic resources, which it holds “in trust” for humanity, 
is vital for sustainably increasing the productivity of smallholder agriculture. This work will 
take place within a Genebank Platform. The Genebank platform will focus on: (a) promoting 
effective, data-driven use of genetic resources to broaden the genetic base of crops; (b) 
enhancing global conservation of genetic resources; and (c) promoting on-farm and in situ 
approaches to conservation through use.  
The genetic improvement programs will be part of the Agri-food System Programs, with use 
of best practices and state-of-the art genomics, phenotyping and bioinformatics tools and 
research management approaches supported and accelerated by the Genetic Gains 
Platform. This will reduce reinvestments in developing similar tools in different 
improvement programs and accelerate returns to investment to the most unique strength 
of the CGIAR, the development of improved (for productivity, resilience, nutritional value) 
germplasm and breeds which are being made available, as international public goods, for 
research, further development and dissemination. 
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Novel scientific methods, involving the use of remote sensing and mobile technologies, are 
generating datasets of unprecedented size. CGIAR has designed a new Big Data Platform to 
devise improved approaches for handling such large datasets. This platform will better 
enable the CRPs and implementing centers to strengthen capacity for generating, accessing 
and managing data, with the aim of improving the delivery of development outcomes. It will 
also serve as a focus for external partnerships, which are critical for realizing the potential of 
big data analytics to benefit resource-poor farmers and consumers.  
The Genebanks, Genetic Gains and Big Data Platforms include a total of 11 modules, as 
described in their respective proposals. 
CRP Support Communities of Practice 
Improved technologies are likely to be adopted on a large scale only if greater attention is 
given to gender, youth, communications, capacity development, and effective evaluation 
and monitoring of impact for learning. To ensure that these issues have a major influence 
on technology design, they will be thoroughly integrated into the value chain work of the 
agri-food system flagships, with the aim of making agriculture more commercially viable and 
sustainable, and better able to support diversified food systems. All of these programs 
recognize that the future of agriculture depends on continued involvement of youth in 
farming, and to this end, they will work to enhance its appeal for youth by cultivating their 
interest in modern technologies and new knowledge. These efforts will receive support from 
the communities of practice, with the one on gender to be coordinated by PIM and that on 
monitoring and evaluation to be co-led by the future CGIAR Systems Office. In time, the 
communities of practice could evolve into larger, better-funded initiatives. The small 
budgets needed to maintain the communities of practice have been incorporated into the 
CRP proposals and proposed budget of the CGIAR System Office.  
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Figure 5:  An integrated portfolio of CGIAR Systems Programs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
A Forceful Response to Global Needs 
By restructuring its research agenda between Phase 1 and Phase 2, CGIAR seeks to optimize 
the shared efforts of centers, partners and individual projects, offering a “value-for-money” 
proposition that strengthens effectiveness, efficiency, economy and equity. Developed in 
close consultation with scientific and development partners at all levels, the new portfolio 
has tremendous potential to meet global development needs. This is and will be defined by 
the targets of the Strategic Results Framework and by further work that align indicators and 
methodologies for assessing progress and impact across all CRPs and Platforms.  
On the strength of its new integrated design, the revised research portfolio will better 
position CGIAR to respond to key demands – including increased food demand, ecosystem 
decline, climate change, and surprise shocks – and thus realize its vision of a world free of 
poverty, malnutrition and environmental degradation in keeping with the SDGs. By ensuring 
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that rural communities and families have the tools and support they need to improve their 
livelihoods, CGIAR´s research agenda will help create new enthusiasm for farming and 
stronger skills among youth. 
CGIAR’s new research portfolio will deliver on the System Level Objectives and Intermediate 
Development Outcomes laid out in its new Strategy and Results Framework. Building on the 
core strengths of centers, strategic partnerships and a shared program framework, CGIAR 
will sharpen the focus of its work and achieve higher adoption of technologies that respond 
to farmers´ needs. Through close collaboration and mutual learning with universities, NGOs 
and other grassroots stakeholders in agricultural research for development, the new 
programs will have a profound and positive impact on the well-being of the world´s poorest 
consumers and farming communities. 
 
Summary Overview of the 2017-2022 CGIAR CRP Portfolio9 
The 2017 – 2022 portfolio of Agri-food System Programs  
Dryland Cereals and Legumes Agri-food Systems program (DCLAS) is a multi-commodity 
agri-food system program anchored in two classes of nutritious food crops and focusses 
primarily on agri-food systems in Sub-Saharan Africa and South Asia. The program aims to 
empower currently underperforming value chains through research that breeds reliable and 
marketable commodities, that provides risk management tools for all components of the 
value chain and can lead to investment in value chain services. It contributes directly to SLO 
1 and 2 and to SLO 3 through its work on sustainable management practices for the target 
crops and systems.  
 
Fish (as a commodity) provides around 3 billion people with 20% of their protein 
requirement. The Fish Agri-food systems program addresses research on the two major 
sources of fish supply - improvement of aquaculture and the sustainability of small scale 
fisheries. The program will pursue research that enables gains in livelihoods and nutritional 
benefits principally in Asia and Africa. It contributes directly to all 3 CGIAR SLOs.  
The Forests, trees and agro-forestry Agri-food systems program (FTA) is a combined 
approach to forests and tree based systems that contribute to small holder livelihoods and 
to ecosystem services with activities relevant to seven of the SDG targets. It includes 
continuing research on forests and climate change mitigation and adaptation.  
 
The Livestock Agri-food systems program addresses livestock as high value assets providing 
key nutrient-rich products and livelihoods, and which contribute to resilience and important 
environmental interactions (both positive and negative). These will be the subject of a more 
rounded program than in the first phase, drawing on research components in genetics, 
health and feeds to enhance livestock value chains in three continents and provide 
equitable livelihood opportunities for the poor.  The greenhouse gas emissions from 
                                                          
9 Final approval of the 2017 – 2022 portfolio of next generation CGIAR Research Programs will occur in the 
fourth quarter of 2016. Hence, the final composition of that portfolio of programs and integrated cross-
cutting platforms, may change from those stated below. 
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livestock raising will be addressed along with soil degradation as the environmental focus of 
the program.  
 
Maize is a staple food for hundreds of millions of people in the developing world. The Maize 
Agri-food systems program seeks to ensure that technologies and approaches for 
sustainable and profitable intensification are targeted towards smallholders and developed 
and adopted by them, while drawing on the best innovations worldwide combining inputs 
from all relevant disciplines. Technologies include stress and climate resilient maize varieties 
along with new farm management and agronomic technologies, decision-making tools for 
crop production and marketing and opportunities for value addition. Enhanced nutrition can 
be derived from enhanced maize as well as from maize-based systems with an emphasis on 
nutritional quality.  
 
Rice is a staple food for 4 billion people worldwide. The Rice Agri-food systems program 
(RAFS) aims to reduce poverty and hunger, improve human health and nutrition, and 
enhance the climate resilience of rice-based farming systems. In much of sub-Saharan Africa 
there is a need to improve access to improved small-scale technologies to increase 
productivity, stabilize yields and escape poverty. In Asia, the demands are dynamic as a 
result of structural transformation and there is the opportunity to contribute to the rice 
value chain and enhance opportunities for production, livelihoods and job creation.   
 
The Roots, Tubers and Bananas Agri-food systems program (RTB) will bring together 
research on key vegetatively propagated staple crops (banana, cassava, potato, sweet 
potato, yam and minor roots and tubers). Important in their own right for millions of 
smallholders, they also complement cereals, legumes, agro-forestry and livestock systems. 
They offer opportunities to avoid food shortages, to contribute to the enhancement of diet 
quality and nutrition, profitability and income and the enhancement of cropping systems, 
including increased soil carbon.  
 
The Wheat Agri-food systems program responds to the increasing demand for this staple in 
developing countries which is expected to grow by 34-60% by 2050. It seeks to improve 
varieties and wheat based systems with an emphasis on drought and heat tolerance and 
nutritional quality.  Enhanced nutrition can be derived from enhanced wheat as well as from 
wheat-based systems with an emphasis on nutritional quality.  
 
The 2017 – 2022 interlinking Global Integrating Programs 
Agriculture for Nutrition and Health program (A4NH) responds to the global challenge of 
improving food security and human nutrition and health. The first phase program sought to 
increase the synergies between agriculture nutrition and health and in the new portfolio 
A4NH will provide knowledge and evidence for nutrition and health-sensitive agricultural 
solutions, develop and test technical and policy interventions for improved outcomes at 
scale. As a global integrating program, A4NH will have three important roles to play across 
the portfolio; (i) leveraging the breeding, production systems and value chain research in 
the Agri-food systems CRPs for more comprehensive approaches to diet and nutrition; (ii) 
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coordinating with the integrating CRPs to align nutrition and health outcomes with broader 
agri-food and other policies; and (iii) convening relationships between CGIAR and global as 
well as regional nutrition and health communities.  The program acts therefore as the CGIAR 
lens on the achievement of CGIAR’s second system level goal – improved food and nutrition 
security for health.  
 
Climate change is beginning to have consequences for agriculture and natural resources that 
will be far-reaching. Investment is required in the integration of food security and 
adaptation and mitigation approaches towards poor, agriculture-dependent women and 
men whose livelihoods are most at risk. The overall purpose of Climate Change, Agriculture 
and Food Security program (CCAFS) is to marshal the science and expertise of CGIAR and 
partners to catalyze approaches to climate smart agriculture, food systems and landscapes. 
Whilst climate change is mainstreamed into all CRPs, CCAFS will act as the integrating 
program from farm to landscape levels to maximize CGIAR’s contribution to this global 
challenge.  
 
Returns to the CGIAR portfolio as a whole are affected by the quality of policies and 
institutions and the gender responsiveness of program design and implementation. The 
Policies, Institutions and Markets (PIM) program provides targeted analysis to strengthen 
the evidence on which to base better agricultural and food policies, stronger rural 
institutions, and well-functioning markets serving agriculture and food systems. These are 
all elements of the enabling environment through which social and environmental outcomes 
will be derived from CGIAR research. As part of its research PIM, as an integrating program, 
will contribute to CGIAR work on foresight, to value chains and will provide the focus for 
CGIAR’s consolidated approach to gender and gender research.  
 
The Water, Land and Ecosystems program (WLE) contributes directly to CGIAR’s third 
system level goal – improved natural resources systems and ecosystems services (and six of 
the SDGs) – by taking a medium to long-term perspective to ensuring that growth, poverty 
reduction and food security objectives are supported by efficiency gains and are not 
compromised by broader landscape level constraints resulting from the degradation of 
natural resources and agro-ecosystems. It will work on the regeneration of degraded 
landscapes and soil and water solutions for sustainable intensification. This latter focus will 
link the farm-level research of the agri-food systems programs to landscape level 
management in specific localities in Africa and in Asia. 
 
Creating and enhancing impact through Enabling Platforms 
The genetic diversity present in CGIAR genebanks remains key for delivering system wide 
goals and outcomes included in the Strategy and Results Framework. The Agri-food systems 
CRPs described above rely on the genebanks, because identifying and using genetic variation 
contributes to enhanced productivity, sustainability and resilience of agri-food systems. The 
Genebanks platform addresses the need to bring together a critical mass of CGIAR and 
partner science with modern scientific services to provide the analysis of useful diversity 
and to bring this more rapidly and effectively to the service of the crop and animal breeding 
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programs of the CGIAR. This platform will ensure the maintenance and improved efficiency 
of the CGIAR genebanks, and the services they provide. The genebanks platform will include 
also genetic resources policy. Policy issues concern all aspects from collection, conservation 
and use, benefit sharing requirements and the needs of users. Policy development within 
CGIAR needs to be broadly informed and globally appropriate, to keep pace with global 
changes to protect diversity and to keep open the appropriate flow of improved varieties for 
agriculture.  
 
The platform on Genetic Gains will service the research needs of the breeding programs 
and their partners. A key function of this platform will be to ensure rapid flow of genetic 
diversity information into modern breeding programs, through system wide genotyping, 
phenotyping and bio-informatics services. Both these platforms should be outward looking 
to ensure use of the available global skills and services and to serve the needs of users 
beyond CGIAR. 
 
A key tenet of the Strategy and Results Framework is the need for more comprehensive 
capacity in the management of Big Data generally, as well as the direct relation to the data 
and information management at all levels of the conservation, analysis and use sequence 
for genetic resources. The ability to manage big data sets (such as DNA sequence 
information at the level of whole genomes or populations) provides the opportunity for 
increased impact, by accelerating research and seeking out new traits and associations, to 
improve understanding of system synergies and complexities, as well as ability to devise 
appropriate, timely interventions. A platform on Big-Data, Information and Knowledge will 
establish CGIAR’s capability in the collection, management and analysis of Data. Science and 
technology outside CGIAR are developing extremely fast in this field, and a platform is 
envisaged as a system-wide effort to ensure such developments – in both infrastructure and 
capability – are leveraged to support CGIARs research. CGIAR will amplify its effectiveness 
when data from different fields can be utilized together and easily visualized and 
manipulated (such as genetics and breeding data with biophysical, spatial and household 
preference data). Large amounts of biophysical and socio-economic data about the global 
food system are stored by different organizations, and our capacity to collect vast quantities 
of new data is increasing at a nearly exponential rate.  
 
The contributions of CGIAR programs over their lifetimes will be substantial and should align 
with world standards to maximize their accessibility and reusability. This data will not only 
be in the fields of genetics and genomics but in all areas of research (spatial, biophysical 
social and economic), access to and analysis of which will provide opportunities for deeper 
and faster insights into food system dynamics.  
 
Scale and size matter in a highly competitive research environment. The new portfolio is a 
step in the right direction of focusing efforts and deliver impact in the longer term. 
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5. Value for Money: Delivering results 
 
Investor engagement models  
CGIAR is an intermediate investment vehicle to effectively mobilize the large-scale funding 
necessary to sustain long-term agricultural research for development. 
 
CGIAR’s investor engagement models provide contributors with flexibility to make 
investments aligned to their respective strategies, whilst supporting CGIAR’s collective 
efforts to ensure that gains are sustained by longer-term predictable funding streams, and 
new investments are leveraged to their maximum potential. 
 
• Project: investors use the transactional capacity of CGIAR to receive and channel 
contributions to specific projects. Limited to no opportunity to leverage other 
investors’ contributions. 
 
• Program: in addition to the transactional capacity, investors jointly develop and 
approve CGIAR’s Research Programs. Ability to leverage dollars of other investors 
in the same program to increase scope and complexity of issues tackled. 
 
• Portfolio: highest level of engagement, and investment leverage. Investors shape 
CGIAR strategy and its research portfolio. Maximum opportunity to optimize 
resource allocation based on portfolio performance. 
 
Portfolio-wide contributions are especially important to the success of the CGIAR’s research 
agenda since they are the funds that influence the overall direction of the research portfolio 
in accordance with the Strategy and Results Framework, and drive collaboration amongst 
the many public and private partners that joint with CGIAR to deliver impact. Portfolio level 
investments are the most catalytic and build sustained global capability.  
 
Expected returns 
Impact assessments have consistently shown high to very high rates of return to 
investments in agricultural research in general, and CGIAR in particular. 
 
Pardey (2016) undertook a meta-analysis of over 2,500 high-quality impact assessments that 
jointly cover 4000 investment cases and concludes that the mean Benefit Cost Ratio (BCR) 
for agricultural research is US$12, and the average BCR is US$26 for every dollar invested. 
Renkow and Byerlee (2010) conducted the only meta-analysis of all impact assessments for 
CGIAR and concluded the BCR was US$17 per dollar invested in CGIAR research, placing it 
well within the range of Pardey’s assessment. 
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Pardey concludes that these persistently high rates of return are a clear indication that 
there is chronic underinvestment in agricultural research. He also concludes that the 
primary reason for this underinvestment is the long delays between investments and 
returns materializing. It has typically taken 20-30 years before a research discovery resulted 
in a product in the market, and another 10-20 years before widespread adoption was 
reached. A period of as much as 50 years between research discovery and fully realized 
impact makes this an area unattractive for private investment. This is also the main reason 
why agricultural research has been primarily funded by public funds directed to the 
production of global public goods that serve the general interest. 
 
Pardey also addresses the common perception that returns to investment may have been 
very high during the 70s and 80s (when the Green Revolution had massive impacts in Asia), 
but have since declined. His analysis shows equally high returns on investments in 
agricultural research pre- and post-1990. 
 
Against these compelling studies, funding for public science at the national level is 
increasingly shifting towards a project-oriented (and often short-term) approach, yet the 
issues to solve are at least as hard, and probably more complex, as ever.  
 
Persistently high returns on agricultural research for development make the case for public 
investment in agricultural research for development as compelling today as it has ever been. 
This reinforces the rationale for investor commitments to match the long-run nature of the 
issues at stake and of the innovation processes at play to tackle them. 
 
Large scale and well-funded programs have the ability to assume greater risks and a 
potential for greater returns. Clear strategic focus, research concentration and critical mass 
to ensure greater impact are critical to their success, as is the accountability for results at 
every stage of the agricultural research for development continuum. Designed to be 
research intensive, tackling tractable questions, outward facing with clearly defined impact 
plans measured against the Strategy and Results Framework, the CGIAR research programs 
are CGIARs primary vehicle to harness demand-led research with innovation. 
 
Results based portfolio management 
Evaluating the contribution of agricultural research to development requires the 
formulation of a theory of change that bridges the gap between knowledge generation – or 
International Public Good outputs – and development outcomes. The shift towards an 
outcome based approach, initiated with the 2008 reform of CGIAR, culminated in the 
system-wide adoption of CGIAR’s bold SRF 2016-2030 Strategy and Results Framework. The 
framework exemplifies the aspirational development targets for the system as a whole, the 
theory of change, and the pathways through which impact is achieved. This fundamental 
framework forms the core of the CGIAR accountability structure, and is a pre-requisite to 
implement a results based management of the investment portfolio. 
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Each CGIAR research program will implement a robust monitoring, evaluation and learning 
(ME&L) strategy – comprising a specific Results Framework outlining expected results and 
corresponding metrics, impact pathways and theories of change; procedures for internal 
and external evaluation; and processes for learning and adaptation – which, collectively 
across the portfolio, will contribute to the achievement of the long-term development 
outcomes. 
 
Progress against set performance targets will be assessed on a regular basis through a 
research program level internal monitoring and reporting system, and complemented by 
external evaluations that will provide a more in-depth assessment of progress. The 
performance information gathered from monitoring and evaluation will feed back to the 
program to adapt and improve performance on an ongoing basis, as specified in the CRPs 
learning strategy.  
Finally, impact assessments will be conducted to demonstrate ex-post the effects the 
portfolio programs are having or have had on specific development outcomes.  
 
This is a significant departure from the ME&L approach of the first generation research 
programs, where theory of change and impact pathways were often developed in a bottom-
up fashion, starting from International Public Goods outputs expected from sets of research 
activities.  
 
In preparation for the 2017-2022 portfolio approach to delivery of CGIAR’s research agenda, 
research leaders have been strategically sharpening their ME&L capacity. 2014 saw five10 
results based management pilots conducted across the CGIAR system. These have yielded 
promising results, and highlighted critical success factors that need to be in place to ensure 
that results based management can be effectively implemented across the 2017-2022 
portfolio of research programs. A newly established ME&L Community of Practice is 
disseminating lessons learnt to build strong evidence for decision making and learning 
among research programs and their local, national and global partnerships. 
 
The universal adoption of common ME&L standards across CGIAR’s next generation 2017 – 
2022 research portfolio will deliver increased transparency and accountability, and facilitate 
the aggregation of performance data at the portfolio level to inform results based 
management, investment prioritization, and funding decisions.  
 
Building on lessons learned from recent CRP evaluations, this framework will include 
incentive schemes and increase competitive funds allocation, to foster and reward 
collaboration and synergies. 
 
                                                          
10 Climate Change, Agriculture and Food Security (CCAFS); Global Rice Science Partnership (GRiSP), Roots, 
Tubers and Bananas (RTB), Integrated Systems for the Humid Tropics (HT) and Aquatic Agricultural Systems 
(AAS). 
   Page 36 of 49 
Aspirational contributions of the portfolio to CGIAR Targets and Results 
Framework and proposed levels of investment over the 2017-2022 period 
The CGIAR Targets and Results Framework form, respectively, a quantitative and qualitative 
evaluation framework provided in the CGIAR’s strategy approved in 2015. The CGIAR Targets are 
intended to indicate the contribution the CGIAR aims to make to achieving the United Nations 
Sustainable Development Goals. The targets have values for 2030, to align with the SDGs, and 
intermediary values for 2022, to align with the CRP2 portfolio. The 2022 Targets are intended as 
milestones to assess whether the CGIAR is on track towards delivering the 2030 targets. The 2022 
and 2030 targets are shown in Figure 6. 
Figure 6. Ten CGIAR Targets with their 2022 intermediary and 2030 final values 
 
Figure 7 presents an overview of the aspirational contributions towards the 2022 Targets by the 
CRP2 proposals for programs and platforms as submitted to the Consortium by the CGIAR Centers on 
March 31, 2016 and the corresponding levels of investment over the 2017-2022 period. The 
conclusion is that aAlmost all targets are on track to be reached or exceeded, if the proposals are 
fully funded and implemented successfully. 
Figure 8 presents an overview of the proposed investments in each of the CGIAR Intermediate 
Development Outcomes (IDOs) of the Results Framework. The highest investments are proposed in: 
(a) increased productivity (20%, US$1,072M; (b) increased income and employment (12%, 
US$668M); and (c) capacity development of partners (11%, US$596M). The lowest investments are 
proposed in: (a) improved food safety (1%, US$37M); (b) human and animal health (1%, US$77M); 
and (c) natural capital protection and enhancement (3%, US$154M). 
Figure 9 shows the proposed investments for each of the IDOs by CRP, and Figure 10 shows the 
proposed investments for each of the Sub-IDOs.
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Figure 7. Aspirational contributions of the CRP2 portfolio to the ten CGIAR targets in 2022 and level of funding over the 2017-2022 period 
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Figure 8. Distribution of proposed CRP2 investments11 by IDO 
 
                                                          
11 This excludes investments in platforms (~260M) and Management and support costs (~200M). 
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Figure 9. Distribution of proposed investments12 in IDOs as proposed by CRPs 
 
                                                          
12 This excludes investments in platforms (~260M) and Management and support costs (~200M). 
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Figure 10. Distribution of proposed CRP2 investments by sub-IDO13 
 
                                                          
13 This excludes investments in platforms (~260M) and Management and support costs (~200M). 
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The CRP proposals also enable an assessment of the geographies where specific impacts are 
expected to be achieved – for those targets for which such a specification make sense. For 
example, for the number of people supported to escape poverty or hunger, is is possible to 
indicate where those people are located. For global goods, such as the increased 
productivity of a specific crop variety, a geographic definition is not useful (though for an 
assessment of the number of farmers who adopt the improved variety it does make sense). 
 
The CGIAR Centers and research programs have initiated a process called “site integration” 
(also referred to as “country coordination”) that aims to bring together the efforts of 
centers and CRPs in a specific country into an integrated, coherent whole. This is intended 
to facilitate the engagement with the partners and other stakeholders in that country, 
including governments and development partners; enable alignment with local priorities 
(ensure CGIAR’s programs are demand oriented) and increase efficiency and effectiveness. 
 
The 20 countries where site integration processes have been initiated are shown as orange 
in Figure 11. Other countries in blue are geographies where CRP2 proposals aim to 
contribute to impacts. 
 
Figure 11. Site integration and other countries targeted for impact in CRP2 proposals 
 
 
Figure 12 shows the aspirational contributions to CGIAR Targets for the top 28 countries where 
about 80% of the total impact specified by geography is expected (i.e. excluding unspecified global 
impacts of global public goods). This shows that while the bulk of the expected impact is located in 
site integration countries, there are five other countries where significant impacts are expected, 
namely Indonesia, China, Brazil, Peru and Mexico. Figure 13 attempts to break down the expected 
geographical impacts into site integration and other countries, which shows that roughly two-thirds 
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of the total expected impacts, as represented by these target contributions, would take place in the 
20 site integration countries. 
Figure 12. Breakdown of contributions to CGIAR targets in top 28 countries 
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Figure 13. Breakdown of contribution to targets in site integration and other countries 
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Figure 14 shows which CRRs are proposing to work in these top 28 countries depicted in Figures 12 
and 13, by region. It shows that while in some countries many CRPs expect to work, such as in 
Tanzania where all 12 CRPs are present, in other countries only a single CRP is proposing work, such 
as Cameroon and Cote d’Ivoire where only FTA is proposing impacts. Note that in the latter countries 
centers may have additional bilateral projects not included in the CRP proposals.  
Figure 14. CRPs proposing to work in top 28 countries, by region 
 
 
Finally, Figure 15 shows the CGIAR Centers and top partners to whom the CRP2 funds would flow if 
they were fully funded. It shows that some centers primarily depend on only one or two CRPs while 
others focus on 4-6 CRPs. It also shows that the named and funded partners are primarily advanced 
research institutes and universities. 
An analysis of all CRP2 proposal submissions shows that about 5% of the total proposed budget goes 
to named, strategic non-CGIAR Center partners (defined as those signing a participation agreement), 
as shown in Figure 15, with an additional 15% of the budget reserved for un-named collaborators. 
The total budgeted funding for non CGIAR partners is therefore some 20%, a modest increase over 
the 17% that has gone to partners during the first generation of CRP contracts. 
All included, the total investment required to achieve this impact by the programs and platforms, 
inclusive of management and support cost, amount to USD 5.8 billion over the 2017-2022 period. 
This includes an assumed annual average compounded growth rate of ~3.5%. 
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Figure 15. Proposed funding flows from CRPs to CGIAR centers and key participating partners  
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6. Beyond the 2017-2022 portfolio: The transformative potential of 
disruptive technologies  
 
As we enter the latter part of the second decade of the 21st century, technology 
development is moving at pace, driving economic growth and in some cases creating 
disruptive change. Profound discoveries are not new. For example - the semiconductor 
microchip, the internet, or steam power in the industrial revolution. All of these dramatically 
changed the way we work and live, created new business models, and created new 
opportunities for different players to enter into established sectors. The transformative 
potential of current technological shifts, which upset established orders and present both 
benefits and risks, has been aptly described as follows14: 
 
The convergence and synergies of several broad technologies, 
particularly nano, bio, IT, 3D printing, artificial intelligence, new 
materials, and robotics is perhaps the most important driver of what we 
and others consider a Third Industrial Revolution with the potential to 
produce even more social, economic, and political disruption than we 
have ever seen before. We would argue that technology is at a tipping 
point from changing the meaning of “work” to potentially solving the 
resource crunch to being the key for a better urban future and helping 
individuals and societies cope with aging. 
 
Following is an overview of some key disruptive technologies that are relevant for CGIAR, 
and we believe may have a transformative impact on its work in the next 15-20 years. 
 
Digital agriculture, green data and industry 4.0 
The digital revolution (i.e., data, sensing, information and digital processing and 
communications) has been having impacts on agriculture for a decade or more – but in a 
somewhat ad hoc and disjointed manner.  The emergence of digital economies in the 
developing world will drive implementation at scale and will penetrate deeper into global 
and local food chains.  For example, IBM (IBM Watson) are pioneering the application of 
cognitive computing technologies to develop commercially viable solutions to Africa’s grand 
challenges including agriculture. The explosion in data enabled technology is being driven by 
reduction in cost and accessibility and will have major impact across all stakeholders 
including policy makers who will seek to make better use of data. In turn, this will place 
more pressure on data security, privacy, and what we mean by ‘open access’. 
 
By 2030, the Internet of Things will have driven a digital transformation 
of agriculture where sensor technology will enable the collection of real 
time data and decision making, more intensive and sustainable framing 
that utilizes integrated farming practices. 
                                                          
14 Envisioning 2030: US Strategy for the Coming Technology Revolution, The Atlantic Council, Washington, 
DC, 2013. 
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Synthetic biology and genome editing technology 
Over the past decade, discoveries in the life sciences have developed a range of new 
techniques, which are potential game-changers for agriculture. These include next-
generation sequencing, whole-biome sequencing, gene editing, and synthetic biology. 
Combinations of these techniques have the potential to transform the breeding of plants 
and animals introducing traits that are important for producers, processors, consumers and 
the environment. The greater understanding of the biology underlying traits of importance 
will also allow for the precision management of animals and crops, where management 
interventions are tailored to suit the specific genotype of the animal or crop (GxExM). 
 
By 2030, new designer breeds of animals and crops will be produced 
with greater precision and speed.  
 
The circular bio-economy 
Perhaps not a technology – yet an important concept that presents a strong challenge to the 
current linear economic model which involves extracting value from raw materials, make 
new products, and then dispose of them. In some ways, the approach of a circular economy 
can capture the benefits form the potentially disruptive technologies described. For 
example, food chains will be required to extract more value from organic waste streams and 
reassessing the value of byproducts. This will require systemic change and innovation not 
only in technologies but also organization, finance and policies.  
 
By 2035, agri-food systems in the developing world are part of a circular 
bio-economy producing public, private goods and services. 
 
CGIAR’s scientific leadership as the only agricultural research for development partnership 
with a global reach makes it uniquely positioned to anticipate which discoveries have the 
best potential to be translated into bold, high-return investments in agri-food systems. 
   Page 48 of 49 
Annex 1 – Glossary of terms  
 
Results Framework is an explicit articulation (graphic display, matrix, or summary) of the 
different levels, or chains, of results expected from a particular intervention—project, 
program, or development strategy. The results specified typically comprise the longer-
term objectives – referred to as “outcomes” or “impact” – and the intermediate 
outcomes and outputs that precede, and lead to, those desired longer-term objectives. 
 
Impact pathways outline plausible pathways of how research outputs will contribute to 
development outcomes from local to global levels, as well as which partnerships are 
needed to deliver on set outcomes. 
 
Theory of change complements impact pathways by describing the causal linkages through 
which it is expected that an intervention will bring about the desired results.  Theory of 
Change is expressed as a causal model or a series of hypotheses of how the 
intervention worked or is expected to work. 
 
Results-based management is a management strategy focusing on performance and 
achievement of outputs, outcomes, and impacts. 
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Annex 2 – List of CGIAR Centers 
 
Alphabetical order, at April 2016 (www.cgiar.org)  
 
Africa Rice, Bouake, Ivory Coast 
Bioversity International, Rome, Italy  
Center for International Forestry Research (CIFOR), Bogor, Indonesia  
International Center for Agricultural Research in the Dry Areas (ICARDA), Beirut, Lebanon 
International Center for Tropical Agriculture (CIAT), Cali, Colombia 
International Crops Research Institute for the Semi-Arid Tropics (ICRISAT), Patancheru, India  
International Food Policy Research Institute (IFPRI), Washington DC, USA 
International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria 
International Livestock Research Institute (ILRI), Nairobi, Kenya 
International Maize and Wheat Improvement Center (CIMMYT), Mexico DF, Mexico  
International Potato Center (CIP), Lima, Peru 
International Rice Research Institute (IRRI), Los Baños, the Philippines  
International Water Management Institute (IWMI), Colombo, Sri Lanka  
World Agroforestry Centre (ICRAF), Nairobi, Kenya  
WorldFish, Penang, Malaysia 
 
 
